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Y. M. Dai et al. in their recent work [Q]] presented a reflectivity study of the in-plance optical conductivity of a Bao.6Ko.4Fe2As2 
(BKFA) superconductor with T c w 39K. The single crystals used in this study are of high quality and the measurements 
are rather accurate. The authors analyzed the optical conductivity of BKFA in the framework of the Mattis-Bardeen theory 
and the BCS theory of superconductivity. This analysis, however, generates a series of severe contradictions with a large 
£h , body of experimental data obtained with multiple probes as well as misuses both the Mattis-Bardeen and the BCS theories of 
' superconductivity beyond their approximation regions. 

1) The authors extracted two superconducting gaps Aq = 10 meV and Aq = 16.5 meV. It is now clear from numerous 
' ARPES 0-01, specific heat JH] and STM measurements Jit] that there is a superconducting gap in BKFA at a much smaller 

energy, Aq =3 — 4 meV. The authors disregard the presence of this smaller gap thus contradicting a whole body of current 
experimental results. Even assuming that the respective band contributes only 15% to the total spectral weight of the itinerant 
response, incorporation of such an additional Mattis-Bardeen-type conductivity term into the authors' analysis would render the 
q ' description inadequate. 

2) The authors introduced a large gap of 16.5 meV, never before observed with any experimental technique including 
O i' Refs. 6,7,19-23 in their own report. The statement that the values of the superconducting gaps obtained by the authors are 

, well within the reported range for this material is incorrect. 

3) Both gap ratios 2 A / k^T c = 5.9 and 9.8 obtained by the authors are significantly higher than the BCS weak-coupling limit, 
which leads the authors to the conclusion of the strong coupling in this compound. At the same time, these gap ratios were ob- 
tained within the Mattis-Bardeen theory, which is a weak-coupling extension of the weak-coupling BCS theory to finite impurity 

I , scattering. Neither of them, in the case of strong interband coupling, provides an adequate description of the superconducting 
properties even in the low-coupling limit fioll . Thus the authors arrived at an obvious contradiction by inferring strong-coupling 
superconductivity within a weak-coupling theory. An appropriate description of the properties of strongly-coupled superconduc- 
tors requires taking into account the electron-phonon renormalization, as is implemented in the Eliashberg theory. This makes 
the formalism more complicated and allows for an analytical solution only in the limit of the Mattis-Bardeen theory, 7 ^ AO, 
where A is the coupling constant to the intermediate boson with a characteristic frequency f2. The authors maintain that the 
strongly-coupled BKFA is in the clean limit because the potassium atoms are doped between the superconducting planes and 
• do not introduce an additional scattering potential. This clearly places BKFA beyond the Mattis-Bardeen approximation. It is 
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t^J- , also worth noticing that the gap ratios obtained in this report stand out from the general trend observed in Ref. uJ\ based on the 
available experimental data for most of the known conventional and high-temperature superconductors studied during the last 
, three decades. 

• 4) The authors' conclusion of strong-coupling superconductivity is based on the observation that the temperature dependence 
, of the smaller superconducting gap follows that of the larger. The authors appear to be unaware of the fact that within the 

Eliashberg theory the far-infrared conductivity is suppressed at energies 2Ajj +0, much larger than the superconducting gap 2Aq. 
. . , The authors explain this behavior by introducing the 16.5 meV superconducting gap. The identical temperature dependence of 

the optical conductivity at these energies, which is highlighted by the authors as a combined behavior of two separate gaps, is 
\ obvious in the Eliashberg formalism. 



All these issues have already been reconciled in Ref. [12l which reports closely similar data and is inadequately cited by the 



?3 \ authors. The theoretical analysis in this work employs a full four-band strong-coupling Eliashberg approach taking into account 
all of the experimental results available for BKFA. This work also provided a justification for using two-band models with 
strong interband- and weak intraband-coupling superconductors for the description of the optical conductivity of iron pnictides. 
It already attributed the qualitative differences in the far-infrared conductivity of BKFA and BFCA in the superconducting state 
to the different impurity scattering rates, namely, low for BKFA and large for BFCA, based on the fact that cobalt is doped into 
the superconducting planes but not potassium. The same explanation is reused by the authors without proper reference. 

as 



It is important to note that the experimental data obtained by Y. M. Dai et al. are virtually identical to those in Ref. \12 



well as in Ref.[13l cited by the authors. We conclude that the contradiction in the description of the infrared properties of BKFA 



come from an inadequate theoretical approach adopted by Y. M. Dai et al. and disregard of the existing experimental data. 
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